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Introduction
It is important for optimal reproductive efficiency in cows that they should calve at 12-month intervals. This requires that the animals are pregnant by 80 days after calving. Since the level of fertility improves if cows are mated at the second or third ovulation compared to the first (Whitmore, Tyler & Casida, 1974) , it is desirable that ovarian activity is initiated as early as possible post partum. Dairy cows usually experience post-partum ovulation around 20-45 days after calving and exhibit post-partum oestrus around 30-72 days (Casida et al, 1968; King & Robertson, 1975;  King, Hurnik & Robertson, 1976) , although some, about 7-0%, show lack of ovarian function for periods considerably longer than this (Lamming & Bulman, 1976) . By comparison, the post-partum interval to ovulation in suckled beef cows is considerably longer; the average period to the first of regular increases in progesterone was 69-7 + 12-0 days in the studies of Webb, Lamming, Haynes, Hafs & Manns (1977) . It would be advantageous, therefore, to have detailed information on reproductive hormone concentrations in the blood of post-partum cows in order to define the circumstances in which an early return of ovarian cycles after parturition is achieved. The interpretation of data from previous investigations (see 'Discussion' for references) is often difficult because of the variety of blood sampling regimens used and, at the time our work was started, there were to our knowledge no reports on concentrations of blood FSH, a potentially important hormone in initiating reproductive activity. The aim of the present studies was to characterize the hormone changes that occur around the time of initiation of ovarian cyclic activity in the post-partum dairy cow and relate these hormone profiles with changes in ovarian structure as determined by rectal palpation. Materials Arthur, 1964 Procedure. The antiserum (M94) made available for these studies was raised in rabbits against the human FSH preparation CPD 5/6 (for production details see Lynch & Shirley, 1975) . Rat FSH (NIAMD-Rat FSH-I-3) was iodinated by a modification of the chloramine-T method of Greenwood, Hunter & Glover (1963) to an approximate specific activity of 80 µCi/µg. A 2 µg aliquot of rat FSH was iodinated in the presence of 0-5 mCi Na125I (Amersham) and 10 ul chloramine-T solution (1-5 mg/ml) for 10 sec and the reaction was stopped by adding 100 µ sodium metabisulphite (0-6 mg/ml). Hormone labelled with 125I was separated by column chromatography on Sephadex-G50 and appropriate dilutions of this material were used in the assays without further purification. NIH-FSH-B1 was used as the assay standard. A solution of 0-01 M-sodium phosphate buffer, pH 7-0, containing 0-14 M-NaCl, 0-05 M-EDTA, 1-0% egg white and 0-01% merthiolate was used as assay diluent. Antiserum (M94) was diluted in the assay diluent containing normal rabbit serum (1:400 v/v). All Rectal palpations indicated the presence of ovarian follicles by a mean (+s.e.m.) time of 15-7 + 2-0 days after calving; however 4 of the 13 cows had small follicles at the first palpation per rectum carried out after calving (4, 7, 9 and 9 days post partum respectively).
Regular cyclic activity, assessed by the appearance of increased plasma progesterone concentrations, was initiated by 16-6 ± 1-1 (s.e.m.) days after calving, except for one cow which just showed signs of oestrus at Day 98 post partum, was artificially inseminated and became ng/ml respectively) was significantly lower (P < 0-01; Students' t test for unpaired data) than subsequently (69-9 ± 2-3 and 55-0 ±1-6 ng/ml respectively). This difference was not found in Cows 1 and 3. FSH concentrations were not correlated with progesterone levels.
Prolactin. Mean concentrations over the whole sampling period were 9-8 ± 0-51, 12-0 ± 0-71, 12-5 ± 0-62 and 15-2 ± 0-67 ng/ml for Cows 1-4 respectively. The difference between Cow 1 and 4 is significant (P < 0-01: analysis of variance). Specific fluctuations could not be associated with particular changes in concentration of other hormones and the levels in the non-cyclic Cow 2 were not significantly different from those in the cows which showed cyclic activity.
Discussion
The evidence that is accumulating in relation to changes in blood plasma hormone levels in post-partum cows is providing a progressively more accurate picture of the endocrine changes which normally occur when cows return to full ovarian cyclicity. This will permit better interpretation of the differences in oestrous behaviour and the interval to first ovulation observed between different breeds and within breeds according to whether the animals are suckling or milked. It will also assist the development of efficacious hormone treatments for animals in which there is a delay in the initiation of ovarian changes leading to mating and conception. Although the mechanism by which suckling delays the first ovulation is still not clear, the endocrine events leading to the initiation of first ovulation in milked and suckled cows are similar (Lamming, 1978) and in most animals the first complete ovarian cycle is preceded by a short period of elevated plasma progesterone. The short-term elevation in plasma progesterone (Table  1) which occurred in 7 out of 12 cows in Exp. 1 and in Cows 3 and 4 in Exp. 2 and preceded the onset of normal ovarian and oestrous cycles has been previously noted by a number of workers (Pope, Gupta & Munro, 1969; Donaldson, Bassett & Thorburn, 1970; Robertson, 1972; Tribble et al, 1973; Lamming & Bulman, 1976) . The origin of this transient increase in peripheral plasma progesterone is not known, although it has been previously suggested that it originates from luteinized follicles (Tribble et al, 1973) . The results reported here indicate that there is an LH surge before the elevation of plasma progesterone above basal concentrations during the post-partum period in the dairy cow. The time relationship between the occurrence of this LH surge and the increase in progesterone (4-5 days) is similar to that in the normal cycle (Schams et al, 1977) and supports the view that this progesterone comes from the ovary; developing follicles are the most likely source because no corpora lutea were palpated at this time.
Once normal ovarian activity had been initiated the increase in progesterone per se did not appear to affect the tonic LH release pattern in the cows in Exp. 2. However, there is evidence of a negative feedback influence of progesterone on tonic LH release in the ewe (Karsch, Legan, Hauger & Foster, 1977; Baird, Baker, McNatty & Neal, 1975) . Administra¬ tion of exogenous progesterone in the cow blocks oestrus and ovulation (Ulberg, Christian & Casida, 1951; Roche, 1974 (Wagner, Saatman & Hansel, 1969) . Furthermore, in dairy cows there is an increased pituitary response in terms of LH release to synthetic Gn-RH by 10 days post partum compared to 5 days (Kesler et al, 1977; Lamming, 1978 (Chenault, Thatcher, Kalra, Abrams & Wilcox, 1975) . Furthermore, Shemesh & Hansel (1975) found increased oestradiol production in vitro by 16-or .
For the increase in LH to be the mechanism which triggers the initiation of oestrous cycle activity, follicles capable of responding to increased tonic LH release would have to be present and the role of FSH in the induction of follicular growth cannot be ignored. The fluctuating FSH concentrations found in all 4 cows in Exp. 2 were of a magnitude similar to that reported by Dobson (1978a, b) . Cow 2, which did not start cycling during the sampling period, had lower FSH concentrations than the others during the first 15 days post partum, but there were otherwise no significant differences in plasma FSH between animals. This, and the lack of obvious correlation between plasma FSH and other endocrine events, indicates that changes in plasma FSH are not critical for the initiation of the first ovarian cycle. A decline in FSH concomitant with ovarian cyclicity noted by Dobson (1978a) was not observed, although a complete progesterone cycle was not followed in the current study. (Rolland, Lequin, Schellekens & de Jong, 1975; Kann, Martinet & Schirar, 1978) .
